Cyclic nucleotide-regulated proliferation and differentiation vary in human hematopoietic progenitor cells derived from healthy persons, tumor patients, and chronic myelocytic leukemia patients.
Although circulating hematopoietic progenitor cells (HPCs) are frequently used in therapeutic approaches, many aspects of their cellular biochemistry are still unclear. In the present study, the effects of cyclic nucleotide-elevating agents on HPC proliferation and differentiation were investigated. HPCs from different sources, including healthy persons, patients with tumors (medulloblastoma, seminoma, or multiple myeloma), and patients with chronic myelocytic leukemia (CML), were compared. HPCs were isolated by standard leukapheresis procedures and analyzed for proliferation and differentiation into the megakaryocytic and granulocytic lineages. HPCs contained high concentrations of cyclic guanosine monophosphate (cGMP)-dependent and cyclic adenosine monophosphate (cAMP)-dependent protein kinases G and A (PKG and PKA, respectively). Whereas PKG was partly down-regulated during culture, the PKA level remained constant. Stimulation of PKG in HPCs isolated from healthy donors or tumor patients resulted in a biphasic reaction: low cGMP concentrations inhibited proliferation and stimulated differentiation into megakaryocytes, whereas high concentrations revealed the opposite effect. In contrast, differentiation into granulocytes was inhibited in a concentration-dependent manner. Stimulation of PKA inhibited HPC differentiation; however, HPC proliferation was inhibited in controls and stimulated in HPCs from tumor patients. HPCs isolated from CML patients showed a nonhomogeneous reaction pattern to both cyclic nucleotides with high variability between the individual donors. We demonstrated the importance of the source of HPCs for the investigation of proliferation and differentiation. Cyclic nucleotide-regulated pathways are clearly involved in HPC proliferation and differentiation. Pharmacological strategies using cyclic nucleotide-elevating substances to influence HPC growth and differentiation in the bone marrow might support current strategies in HPC recovery from the peripheral blood.